The present study is aimed to evaluate the hypoglycaemic effect of glibenclamide monotherapy on streptozotocin-induced diabetic rats and therapeutic impact of this agent on various organs by measuring the oxidative stress biomarker, lipid peroxidation and creatinine after a specific period of oral treatment. Eighteen male Wistar rats were taken of which twelve were randomly selected and diabetes was induced using streptozotocin (40 mg/kg) intraperitoneally, while 6 rats were vehicle injected. After inducing diabetes, the animals were grouped into healthy normal, diabetic control and diabetic test groups. The diabetic test rats were treated with glibenclamide (10 mg/kg) orally for 10 days continuously. On the 30th day of the experiment, all the animals were sacrificed and their blood and a portion of both the liver and pancreas were taken for biochemical analysis. The experimental parameters such as body weight, fasting blood glucose level, serum creatinine level and tissue lipid peroxidation status using malondialdehyde assay were investigated. All the results of the experimental data were analysed statistically using one-way analysis of variance using the SPSS 16. The current study reveals that glibenclamide treatment has a significant role in lowering the blood glucose but at the same time it increased the oxidative stress, which was reflected in the elevated malondialdehyde activity of both the hepatic and pancreatic tissues.
Research Paper
Diabetes mellitus is a multifactorial disease, where complications and treatment of this lifestyle disease is under dispute. Current treatment for this metabolic disorder is focussed only to regulate the blood glucose level when it is abnormally increased. It is carried out either by controlling the mechanism of insulin release from the existing beta cells or via sensitization of insulin receptors. According to the modern system of medicine, the treatment of diabetes mellitus deals with the treatment against the hyperglycaemic condition and the medicines are classified as first generation and second generation medicines on the basis of its pharmacological mode of action.
Diabetes mellitus pathogenesis is always associated with oxidative stress. Uncontrolled hyperglycaemia [1, 2] is the exact cause of oxidative stress and creates deleterious effect to various tissues by subsequent production of free radicals, especially the reactive oxygen species (ROS) [3] . The mechanisms involved in increased free radical production in diabetes include auto oxidation of glucose, shifts in redox balances, reduced tissue antioxidant status [4] and reduced activity of tissue antioxidant enzymes [5] . Obi and his associates have suggested that diabetes mellitus is not only the situation of production of free radicals but also associated with elevation in lipid peroxidation (LPO) due to a continuous DNA damage or protein degradation [6] . Moreover, diabetes mellitus is a powerful risk factor for long term damages and dysfunction of organs including heart, blood vessels, nerves, eyes and kidneys [4, 7] . The micro and macrovascular complications in the pathology of diabetes lead to characteristic symptoms that are developed in both the types of diabetes (type 1 diabetes mellitus, T1DM and type 2 diabetes mellitus, T2DM).
Kidney is the central organ that plays an important role to remove the metabolic wastes from blood. Diabetes mellitus is a leading cause of kidney damage and develops chronic kidney disease later in life [8] . This is because of haemodynamic changes and further free radical generation in hyperglycaemia [9, 10] . Diabetic nephropathy, one of the microvascular complications of diabetes, initiates with microalbuminuria and followed by albuminuria. It leads to structural changes in kidneys including thickening of glomerular basement membrane, microaneurysm and nodule formation and have been observed in both types of diabetes [11] . These changes may adversely affect the normal functions of kidney hence it can be easily evaluated by associated markers. Therefore, this study also attempts to study the kidney function on the basis of metabolic by-product creatinine level and how the organ responds in various metabolic diseases, especially in diabetes mellitus.
External insulin administration is not effective for all kinds of diabetes management. Sometimes, insulin secretion is normal but their response is abnormal. It may be due to insulin resistance and is more common in T2DM than T1DM. This situation is to overcome by drugs, which reduce the blood glucose level and is known as an antidiabetic medicine. The main treatment objectives of oral hypoglycaemic agents are based on the following mechanisms: increase the amount of circulating insulin, increase the sensitivity of target organs like muscle and liver to insulin, decrease the rate of glucose absorption from the gastro intestinal tract and decrease gluconeogenesis [12] .
Currently, different classes of oral antidiabetic agents are available in the market. Considering their antidiabetic activity these medicines would be categorized according to insulin sensitization, insulin secretion and extra pancreatic insulin release. Besides these activities, medicines also significantly reduce the glycated hemoglobin level [13] . Glibenclamide is the most frequently prescribed oral hypoglycaemic agent [14] . It is a sulfonylurea compound chemically, 5-chloro-N-[2-[4-cyclohexyl carbamoyl sulfamoyl) phenyl] ethyl]-2-methoxy benzamide [15] ( fig. 1 ), which acts either as pancreatic or extra pancreatic, thereby increasing insulin release from the beta cells [16, 17] . The mode of action of glibenclamide in hyperglycaemic conditions is to lower blood glucose via stimulating insulin production from the existing beta cells of pancreas [18] . In addition to this direct action, it also shows extra pancreatic effects [19] . This drug binds to the sulfonylurea receptor 1 (SUR 1) [20] , a regulatory subunit of the ATP-sensitive potassium channels (K ATP ) in the pancreatic beta cells [21, 22] . This inhibition causes cell membrane depolarization and opens the voltagedependent calcium channels. It increases intracellular calcium concentration in beta cells and subsequently stimulates the release of insulin [23] . Thus, the single medicine glibenclamide stimulates insulin secretion and reduces hepatic glucose production [24, 25] in clinical diabetes. A study has shown that sulfonylureas stimulated insulin secretion from the existing pancreatic beta cells in streptozotocin (STZ) diabetic rats [18] . Moreover, this compound exhibits neuroprotective action in the neurons of hippocampal areas of brain [26] .
Fortunately, this well-known medicine acts against hyperglycaemic condition during the course of the treatment. Otherwise diabetes may progress to other major complications including angiopathy, neuropathy, retinopathy, nephropathy etc. Sometimes, oral hypoglycaemic agents lead to drug related side effects along with their pharmacological properties [27] [28] [29] . A study has reported that metabolism of most of the oral hypoglycaemic agents take place in the organs like liver, kidney, gastrointestinal tract etc. But, the metabolism is incomplete due to lack of tolerance of the organs to different drug doses. Conversely, nonmetabolized content of the hypoglycaemic agent, which accumulates in the above organs worsened their normal functions [8] .
Hypoglycaemia is the most common side effect of glibenclamide treatment [30] along with a greater risk of cardiovascular diseases [31] . Since, glibenclamide is a benzamide moiety that inhibits activity of the K ATP channel of cardiac, skeletal and smooth muscles. Nagashima et al., clarify the mechanism of inhibition via mitochondrial inner membrane channel or mito K ATP that plays a significant role in cardio protection [32] . From the above reviews it is clear that the availability of numerous hypoglycaemic agents used for diabetesinduced complications, is one of the leading causes of mortality. The present study focussed to evaluate hypoglycaemic effect of glibenclamide and the comparison of oxidative stress of various tissues of glibenclamide treated diabetes-induced rat groups with untreated diabetic rat groups on the basis of hepatic and pancreatic tissue LPO and serum creatinine.
MATERIALS AND METHODS
The chemicals chosen were of high quality analytical grade reagents. The chemicals, drugs and glucose monitoring unit were purchased from Sigma Aldrich Co., USA, Sanofi India Ltd., Mumbai and Morepen Laboratories Ltd., New Delhi, India, respectively. The orogastric tube was used to force feed medicines or drinking water for test animals and purchased from a medical shop.
Experimental animals:
Eighteen male Wistar albino strain rats of the same age group (60 d) and weighing about 200 g were used for the present study. All the studies were conducted strictly in accordance with the approved guidelines of the Institutional Animal Ethics Committee regulated by the Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA). The rats were maintained in the animal house of the Department of Life Sciences (Reg. # 426/02/CPCSEA). The animals were kept under standard conditions maintained at a temperature of 23-25°, fed with standard food pellets and water ad libitum throughout the experimental period.
Experimental protocol:
The duration of the experiment was 30 d and the experimental set up was subdivided into 3 intervals, which were disease induction period, treatment period and post treatment period. Body weight and fasting blood glucose levels were checked before induction of diabetes. Blood glucose level was measured by animal tail vein using Dr. Morepen ® GlucoOne blood glucose monitoring system.
Diabetes induction period:
From the 18 rats, 12 rats were randomly selected and injected with STZ at a dosage of 40 mg/kg (the injection was freshly prepared by STZ mixed with 0.1 M of cold citrate buffer, pH 4.5) and the remaining animals were injected with citrate buffer without STZ. All the test animals were orally administered with 5% glucose solution for adjusting their blood glucose level. Later, the animals were kept under regular observation under standard conditions. On the 5 th d of STZ injection, animals' fasting blood glucose level was checked. Again all the test animals were kept under observation for the stabilization of hyperglycaemic condition in diabetes-induced animals. On the 10 th d of STZ injection, fasting blood glucose level was again checked. Blood glucose level above ≥200 mg/dl in STZ injected animals were considered to be diabetic. Then the animals were grouped into 3 with 6 animals in each group and were named as group I (healthy normal) group II (diabetic control) and group III (diabetic test).
Treatment period:
On the 10 th d of the experiment after the confirmation of diabetic status in STZ treated rats, diabetic test groups (group III) were orally treated with glibenclamide (10 mg/kg) continuously for 10 d. At the same time group I and II rats were orally treated with drinking water for the same period. On the 20 th d of the experiment, glibenclamide treated rats showed a reduced fasting blood glucose level and the treatment was stopped for a five days (20) (21) (22) (23) (24) (25) th d). After that there was an elevated blood glucose level in the glibenclamide treated groups when they were kept untreated. Again, the treatment was started and continued for the next 5 d (25 th and 30 th d).
Post treatment period:
On the 30 th d of the experiment, fasting blood glucose level and body weight were checked. Then the rats were anaesthetized using chloroform, cardiac puncture was made and blood sample collected for estimating the level of serum creatinine. After blood collection, the liver and pancreatic tissues were removed immediately and washed with ice cold saline for malondialdehyde (MDA) estimation in diabetic and glibenclamide treated diabetic groups.
Biochemical analysis:
Creatinine estimation was followed by Jaffe's method [33, 34] . All the reagents and the samples were brought to a reaction temperature of 37°. A coloured creatinine compound (orange colour) produced in an alkaline media [34] was spectrophotometrically measured at 520 nm using JASCO V-630 spectrophotometer (serial No. C395561148), Japan.
Tissue LPO:
A portion of both the liver and pancreas (10% w/v) were washed in ice cold saline, blotted, separately weighed and homogenized with chilled tris-HCl buffer (0.1 M at pH=7.5) using a homogenizer for MDA estimation. A small quantity of the above two homogenates were separately mixed with 10% trichloroacetic acid (TCA), shaken well, centrifuged and the precipitate was used to estimate the total protein in the tissues. LPO product MDA formation was assayed by thiobarbituric reactive substance formation method [35] . The TBA-MDA chromophore was taken as an index of LPO, which gives a pink colour, which was measured at 535 nm and the results were expressed in nanomoles of MDA per mg protein. Protein content in tissue samples were estimated by the method of Lowry [36] using bovine serum albumin as a standard protein.
Statistical analysis:
The results of experimental parameters were expressed as mean±standard error of mean (SEM). Statistical significance of the result was analysed by one-way analysis of variance (ANOVA), followed by Fisher's least significant difference (LSD) post hoc test for multiple comparison using Statistical Packages for Social Sciences (SPSS) version 16. Statistical level of significance was set at P<0.01.
RESULTS AND DISCUSSION
The study was compared with various parameters including body weight, fasting blood glucose level, serum creatinine, LPO product MDA level in liver and pancreas of healthy, diabetic untreated and diabetic with glibenclamide treated groups. The results of the present study were mentioned in the following table and figures. Table 1 showed the mean values of body weight (g) of healthy and hyperglycaemia-induced rats. Hyperglycaemia is the main cause of significant weight loss in STZ injected groups. From the above table, it showed rapid increase of body weight in healthy normal groups as age advanced. But, this effect was not observed in the STZ treated groups. The study reveals that after the 10 th d (after becoming hyperglycaemic) onwards there was a significant reduction in the body weight of STZ injected groups when compared to healthy normal groups. The reversing effect of body weight was not observed in glibenclamide treated groups even after a continuous 10 d of treatment.
A study strongly supported the present data that the body weight of glibenclamide treated diabetic rats showed a significant reduction when compared with the healthy groups [37] . Hyperglycaemia-induced groups showed a rapid reduction in the body weight which was similar to the finding reported by Gandhi and Sasikumar [38] . Table 1 showed that there was a statistically significant difference between the healthy normal and the diabetic control (P<0.01**) and healthy normal with glibenclamide treated diabetic test group at 1% (P<0.01^^) level. The result indicates that weight loss in diabetes was due to the excessive degradation of proteins in the major organs. However, the present study found that there was no weight gain after the treatment with glibenclamide, though a study suggests that glibenclamide treatment significantly increased the body weight of STZ-induced diabetic rats [2] . Fig. 2 showed the comparison of fasting blood glucose level in healthy normal, diabetic control and diabetic test groups. From the results it was observed that there was a significant increase in the fasting blood glucose level in hyperglycaemia-induced condition. The study reveals that, STZ with this particular dose of 40 mg/kg body weight, may be effective for inducing diabetes in male Wistar albino strain rats. On the 5 th d of STZ injection, there was a tendency for a rapid increase of fasting blood glucose level when compared with the healthy groups (healthy normal). This finding was similar to that reported by Waer and Helmy [39] .
Glibenclamide is an effective drug to facilitate insulin release [40] from the beta cells. This sulfonylurea compound also shows extra pancreatic effect during long term administration and a greater risk of hypoglycaemia [41] . It is an oral hypoglycaemic agent to treat T2DM [42] . 
ABLE 1: COMPARISON OF BODY WEIGHT OF VARIOUS GROUPS
Group I: healthy normal, group II: diabetic control and group III: diabetic test. Values are given in mean±SEM for standard error of mean and 'n' for number of animals. P-value less than 0.01 P<0.01 statistically significant between the groups and are represented as *comparison between healthy normal and diabetic control groups; ^comparison between healthy normal and diabetic test groups; **or ^^ significant at 0.01 (1%) level
The report of the WHO expert committee 2011 says that it is used as one of the oral antidiabetic medicines under the second generation series of sulfonylureas [43] . Studies suggest that glibenclamide shows insulin dependent blood glucose lowering effect [21] especially in STZ-induced type 1 diabetic model [18] . This may be due to the insulin stimulating effect of this medicine in STZ-induced diabetes or clinical diabetes. Study suggests that glibenclamide exerts hypoglycaemic action by stimulating insulin release simultaneously with inhibition of glucagon secretion [44] . From the fig. 2, on the 10 th d of the experiment the mean value of blood glucose level of diabetic control (n=6) and diabetic test (n=6) were 450±57.12 and 380±41.32 mg/dl, respectively signifying that the animals were diabetic. During the treatment period there was a gradual reduction in fasting blood glucose level of glibenclamide treated groups (diabetic test 249±56.43 mg/dl) when compared with the diabetic untreated groups (diabetic control 374±28.60 mg/dl). But, fasting blood glucose level was not reduced to normal level as in healthy groups (118±12.04 mg/dl).
In healthy groups, the fasting blood glucose level was always at a normal range. The significance of the present result was analysed using post hoc test, where there was a significant difference at 1% level between (P<0.01**) the healthy normal group and diabetic control group, diabetic untreated group (diabetic control) and diabetic test group (P<0.01
++
) and healthy normal group and diabetic test group (P<0.01^^). The present study showed that the oral hypoglycaemic agent glibenclamide was not effective for short course diabetic treatment. The result proposed that a combination therapy was more effective for improving glycaemic control in STZ-induced diabetics. A study has shown that, combination medicines metformin and glibenclamide were used to adjust blood glucose level in type 2 diabetic cases [45] . Monotherapy stabilizes the blood glucose level, but it does not prevent the complications of diabetes [46] . Thus, combination therapy is required as a better option for the successful management of type 2 diabetes [47] . From the above data, it is clear that medicines of different classes and therapies are effective in combination for the management of diabetes. However, majority of diabetic population face treatment related complications and no one got completely recovered from this noncommunicable disease.
Serum creatinine level in healthy normal, diabetic control and diabetic test groups were depicted in fig. 3 . The mean value of serum concentration was increased in diabetes-induced groups than the healthy normal groups. The mean values of serum creatinine level in various groups were 0.325±0.013 mg% for healthy groups (n=6), 0.690±0.074 mg% for diabetic control groups (n=6) and 0.370±0.059 mg% for diabetic test or glibenclamide treated groups (n=6). From this value, it is clear that serum creatinine concentration was increased in hyperglycaemia-induced rats. The result of the present study was statistically analysed using multiple comparison test, which showed that there was a significant difference between the healthy normal group and diabetic control group (P<0.01**) and diabetic control group and diabetic test group (P<0.01
Diabetes mellitus is an underlying cause of chronic kidney disease [48] . It develops certain degree of damage and lead to abnormal kidney function. However, kidney impairment may also be associated with its recognised risk factors such as hypertension, altered metabolism, alcoholism and smoking. A study has been reported that end-stage kidney disease was observed particularly in type 2 diabetic patients and requires dialysis for effective management of kidney function simultaneously with antidiabetic therapies [49] . Sometimes antidiabetic medicines cause rare side effects including renal failure, hepatic dysfunction or tissue ischemia [50] . A study reported that impaired renal function is one of the consequences of glucose lowering agents [8] . It indicates that oral antidiabetic in experimental diabetes. STZ, the drug which is given intraperitoneally at a particular dose can effectively produce hyperglycaemia [60] in experimental animals. The diabetogenic property of this drug can be ensured by the observable symptoms such as polyphagia, polydipsia and polyuria with weight loss after its administration. Study revealed that STZ inhibited insulin production via molecular mechanisms, because STZ is a source of free radicals that can also contribute to DNA damage and subsequent degeneration of beta cells after its administration in animals [61] .
LPO is an important biomarker of oxidative stress and can be easily measured. Other markers are of different molecular species formed inside the body, which are highly reactive, short lived and are difficult to quantify directly as it is very low in concentration [62] . LPO is a free radical mediated complex reaction producing a variety of highly reactive aldehyde compounds such as MDA and 4-hydroxynonenal (HNE) [63] . Saravanan and Ponmurugan reported that chronic complications of diabetes are also associated with LPO status of target tissues [64] . The present study investigated on both the hepatic and pancreatic LPO status by measuring MDA levels. Padalkar et al. [65] suggested that increased tissues MDA is a sign of oxidative stress in degenerative diseases such as diabetes mellitus and chronic kidney diseases. But, this study did not reveal the kidney impairment on the basis of LPO level.
A significant increase of MDA activity was observed in the liver and pancreas of STZ-injected diabetic untreated groups, as shown in fig. 4 . The mean value of hepatic MDA activity of healthy normal (n=6), diabetic control (n=6) and diabetic test groups (n=6) were 0.657±0.092, 1.763±0.252 and 0.955±0.090 nmol/mg protein, respectively. The present study revealed that increased hepatic MDA activity in diabetic untreated group may be reflecting the complications of oxidative damage. When diabetic rats were treated with glibenclamide, there was a reduction in the hepatic MDA than in the diabetic control group. This finding was in concomitant with the study of Obi et al. [6] which reports that glibenclamide has some protective role against the oxidative damage in hyperglycaemic conditions. The data was analysed by post hoc test, the P-value was less than 0.01, hence the result was statistically significant at 1% level between the healthy groups and diabetic control group (P<0.01**) and diabetic control group with diabetic test group (P<0.01 ++ ). Kidney function can be easily assessed by the level of significant markers such as creatinine, urea, uric acid and certain electrolytes [51] . Gayathri and Kannabiran reported that plasma levels of urea, uric acid and creatinine increased in STZ-injected animals [52] and it may be disturbing the renal function. The present study also agreed with an earlier study that STZ-induced diabetic animals showed a significant elevation in serum creatinine [53, 54] . This significant variation in creatinine concentration in diabetic condition may be due to the altered function of kidneys to remove waste products [55] .
Creatinine is a metabolic by product and its concentration is increased in the blood indicating kidney dysfunction [56] . From the fig. 3 , diabetes test groups showed that there was no significant elevation in serum creatinine concentration when compared with the diabetic control groups, but the level was found to be slightly increased in diabetes test than the non-diabetic groups. This reveals that hypoglycaemic action of glibenclamide sometimes may be a reason for the concomitant side effects. According to the present result it may be due to the loss of kidney function to remove the accumulated metabolites and lack of adaptation of the body to the medicines of different doses.
Several studies have been reported that oxidative stress is connected with the depletion of free radical scavengers and excessive generation of free radicals [57] [58] [59] Pancreas is the organ that regulates blood glucose level to a normal range. The beta cells neither produce enough insulin nor act on the insulin receptors leading to hyperglycaemia. Thus complete loss of beta cell function or beta cell apoptosis is the main source of free radical production in the pancreatic tissue. These changes can be easily identified by the level of LPO of the pancreas. The fig. 4 also showed the pancreatic MDA activity of healthy normal group, diabetic untreated and diabetic treated groups. The values were expressed as mean±SEM. The mean value was higher in diabetic control (n=6), which was 1.667±0.165 nmol/mg protein when compared with the diabetic test group. The mean value of pancreatic MDA level in glibenclamide treated diabetes-induced test group (n=6) is 1.611±0.288 nmol/mg protein.
When compared with the healthy groups (n=6), there was a reduced pancreatic MDA (0.919±0.166 nmol/mg protein) activity. The result also showed that there was a significant difference between healthy normal group and diabetic control group (P<0.01
××
) and healthy normal group with diabetic test group (P<0.01^^), at 1% level.
From the data, it was clear that in healthy groups, the MDA level was not exceeding 1.0 nmol/mg protein. This reveals the insufficiency of antioxidants for the defence mechanisms, which was the hall mark of LPO status of STZ-injected groups. LPO alters the membrane lipids or membrane bound proteins especially unsaturated fatty acids [7, 66, 67] leading to the generation of highly reactive compound MDA [68] . In the present study, significant increase of hepatic and pancreatic tissue MDA level in STZ-injected groups may be the reason for the altered metabolism. These metabolic alterations may occur by either the inducing agent or the oral hypoglycaemic agent in the respective groups. The study also revealed that LPO reaction is tissue specific and was increased during the progression of the disease. It is reported in a study of Sellamuthu and others [69] that the tissue LPO status was used as a method of measuring the progress of diabetes. The lipid peroxide level of diabetic test group was elevated and near to the value of diabetic control group. It agreed with the study of STZ-induced diabetic model with the effect of glibenclamide treatment and other oral hypoglycaemic agents [59] on tissue MDA level.
An earlier study agreed with the present result that the STZ diabetic rats treated glibenclamide alone showed slightly but insignificant reduction in MDA, while those treated with combination with other agents [70] . Therefore, this study showed that tissue MDA level did not reduce to normal values (values of healthy groups) during the glibenclamide monotherapy. This finding was also agreed with the study of Abdulkadir and Thanoon, they reported that no significant decrease in serum MDA level in type II diabetic patients after a short course treatment with glibenclamide [71] . While a study suggests that glibenclamide with other combination has a tendency to reduce MDA level in Parkinson'sinduced animal model [72] . In the present study, MDA level was elevated suggesting that glibenclamide monotherapy has no favourable effect to restore the antioxidants in diabetes-induced diseased conditions but is more prominent in combination therapy [73] . It reveals that oxidative damage is still obvious, may be due to the reduced antioxidant potential of this antidiabetic medicine.
From the present investigation, it is clear that oxidative stress is a remarkable feature of diabetes. The above results of the present study conclude that, oral hypoglycaemic agent glibenclamide has some potential role against hyperglycaemic condition. That may be linked with direct insulin like activity of this medicine. The hypoglycaemic effect with some other remarkable changes is also observed in the major organs such as liver, pancreas and kidneys of the experimental groups. The study proves that glibenclamide has no capacity to restore the original body weight, which is clear from Diabetes is a situation of altered antioxidant status that may be creating an increased LPO in various tissues. Therefore, medicines for diabetic therapy should not only focus on hypoglycaemia alone, but also be considerate on other pharmacological aspects for the overall management of diabetes like antihyperlipidemic, reduced lipid peroxidative effect and restoration of antioxidant levels. This oral hypoglycaemic agent cannot properly work against the oxidative stress in diabetic conditions. It was reflected in the MDA activity of both the liver and pancreas of STZ-injected groups, especially in the pancreatic tissue of diabetic test groups. Hence, the present study proposes an oxidative stress and related complications in STZ-induced diabetes, which sustained even after the treatment with glibenclamide. This irreversible effect of oxidative stress during glibenclamide treatment may be completely or partially associated with reducing the activities of free radical scavengers. Further detailed biochemical, molecular and histopathological studies are needed to elucidate the mechanism of antidiabetic property of glibenclamide and other allopathic medicines.
